Introduction
The stability of fluid flows in a horizontal channel has been studied extensively and the copious literature available on this topic has been well documented in the book by Drazin and Reid [1] . The interesting finding is that the Poiseuille flow in a horizontal channel becomes unstable to infinitesimal disturbances when the Reynolds number exceeds the critical value 5772.
The corresponding problem in a porous medium has attracted limited attention of researchers despite its wide range of applications in geothermal operations, petroleum industries, thermal insulation and in the design of solid-matrix heat exchangers to mention a few. In particular, with 2 the advent of hyperporous materials there has been a substantial increase in interest in the study of stability of fluid flows through porous media in recent years as it throws light relating to the onset of macroscopic turbulence in porous media (Lage et al. [2] ).
The hydrodynamic stability of flow of an incompressible fluid through a plane-parallel channel or circular duct filled with a saturated sparsely packed porous medium has been discussed on the basis of an analogy with a magneto-hydrodynamic problem by Nield [3] . By employing the Brinkman model with fluid viscosity same as effective viscosity, Makinde [4] investigated the temporal development of small disturbances in a pressure-driven fluid flow through a channel filled with a saturated porous medium. The critical stability parameters were obtained for a wide range of the porous medium shape factor parameter. [5] and references therein). Moreover, for such a high porosity porous medium, Givler and Altobelli [6] determined experimentally that , where e  is the effective viscosity or the Brinkman viscosity and  is the fluid viscosity. Therefore, it is imperative to consider the ratio of these two viscosities different from unity in analyzing the problem. In the present study, the ratio of these two viscosities has been considered as a separate parameter and its influence on the stability characteristics of the system is discussed. The resulting eigenvalue problem is solved numerically using Chebyshev collocation method.
Mathematical Formulation
We consider the flow of an incompressible viscous fluid through a layer of sparsely packed porous medium of thickness 2h , which is driven by an external pressure gradient. The bounding surfaces of the porous layer are considered to be rigid and a Cartesian coordinate system is chosen such that the origin is at the middle of the porous layer as shown in Fig. 1 .
The governing equations are: 
where B U is the average base velocity. Equation (3) is substituted in Eqs. (1) and (2) to obtain (after discarding the asterisks for simplicity) 
Base flow
The base flow is steady, laminar and fully developed, that is, it is a function of z only. With these assumptions, Eq. (5) reduces to 2 22 2 b B pB dp dU Re U dx dz
The associated boundary conditions are
Solving Eq. (6) using the above boundary conditions, we get
The above basic velocity profile coincides with the Hartmann flow if / p   is identified with the Hartmann number (Lock [7] , Takashima [8] ).
Linear Stability Analysis
To study the linear stability analysis, we superimpose an infinitesimal disturbance on the base flow in the form
Substituting Eq. (9) into Eqs. (4) and (5), linearizing and restricting our attention to twodimensional disturbances, we obtain (after discarding the asterisks for simplicity)
To discuss the stability of the system, we use the normal mode solution of the form to obtain an equation for ( , , ) The boundaries are rigid and the appropriate boundary conditions are:
Method of Solution
Equation (18) together with the boundary conditions (19) constitutes an eigenvalue problem which has to be solved numerically. The resulting eigenvalue problem is solved using Chebyshev collocation method.
The k th order Chebyshev polynomial is given by
The Chebyshev collocation points are given by
Here, the lower and upper wall boundaries correspond to 
with 2 0,
The above equations form the following system of linear algebraic equations
where A and B are the complex matrices, c is the eigenvalue and X is the eigenvector. To solve the above generalized eigenvalue problem, the DGVLCG of IMSL library [9] is employed.
The routine is based on the QZ algorithm due to Molar and Stewart [10] . (28) are obtained as the eigenvalues of the matrix 1 . BA
c c c N , the one having the largest imaginary part of ( () cp, say) is selected. In order to obtain the neutral stability curve, the value of Re for which the imaginary part of 
Results and Discussion
The stability of fluid flow in a horizontal layer of Brinkman porous medium with fluid viscosity different from effective viscosity is investigated using Chebyshev collocation method.
To know the accuracy of the method employed, it is instructive to look at the wave speed as a function of order of Chebyshev polynomials. Table 1 
Conclusions
The temporal development of infinitesimal disturbances in a horizontal layer of Brinkman porous medium with fluid viscosity different from effective viscosity is studied numerically using Chebyshev collocation method. It is found that the ratio of viscosities has a profound effect on the stability of the system and increase in its value is to stabilize the fluid flow. Besides 
